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4.3.2. Graphical data review 
In many cases, viewing data graphically is superior to viewing data in tabular form as instrument 
malfunctions tend to be obvious when data is displayed graphically.  Nevertheless, tabular data 
can prove useful in identifying minimum and maximum values (e.g., using the Station Report). 
Maximum and minimum values outside of normal instrument operation are indications of a 
problem and should be investigated and resolved. 

At a minimum, operators should review the following graphical data on a weekly basis: 

4.3.2.1. Station report: 1-hour averages 
Operators should review similar parameters from the same site or from different sites in the same 
airshed using one or several of the following reports: Station Report, Group Report, Multi-
Station Report.  Figure 3 below presents a Station Report hourly average comparison of NPM25, 
TPM25, and the black carbon portion of PM2.5 collected by an Aethalometer (AETH BC) at the 
Seattle, Beacon Hill station.  These parameters compare fairly well with the exception of the 
Aethalometer.  It appears to stop tracking on the 4th of June, possibly an indication of an 
instrument problem that should be investigated further. 
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Figure 3: Station Report - multiple Parameter 1-Hour Averages 

Below is another example of a one-hour average station report.  Figure 4 shows nephelometer 
(NPM25) data that has at least one readily identifiable irregularity; a loss of data followed by a 
straight line at zero late in the day on 1/18/17 to early on 1/19/17.  Operators must investigate the 
cause of such problems and take appropriate corrective action.  In addition, operators should alert 
the QA team to all such problems so that any erroneous data can be invalidated. 
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Figure 4: Station Report - 1-Hour Averages 

4.3.2.2. Station report: 1-minute averages 
Some problems may not be visible through viewing hourly averages.  Therefore, operators 
should also review graphs of 1-minute data (1-minute averages).  For example, the hourly wind 
data in Figure 5 might not look alarming except for the 80 mph wind during the early morning 
hours of 2/28.  However, looking at the minute data in Figure 6 there is an obvious problem with 
the wind speed and wind direction from late evening on 2/27 to the afternoon of 2/28.  In 
addition to more obvious errors like this one, other less obvious problems such as erratic 
instrument operation (i.e., spiking, noise, etc.) that may be smoothed out in 1-hour averages are 
readily identifiable in the 1-minute graph. 
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Figure 5: Station Report - 1-Hour Averages 

Figure 6: Station Report - 1-Minute Averages 
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4.3.2.3. Multi-station report: hourly averages 
Graphical displays of data collected by instruments measuring the same pollutant in the same 
airshed should reasonably be expected to generally track each other – in other words, the data 
should be comparable.  Comparing the graphical traces from several stations for the same 
parameter is an excellent way to identify suspect data.  To do such comparisons, operators 
should generate a Multi-Station Report for several monitors in the same geographic area.  The 
Multi-Station report is only available through the EnvistaARM and Ecology’s website.  Multi-
Station reports cannot be generated at the logger level via the Reporter.  Data that does not 
compare well to other area monitors should be examined more closely for instrument/sensor 
malfunction(s).  Figure 7 presents an hourly Multi-Station Report for pressure data of 
nephelometer monitors in the Spokane area from 12/16/2014 – 1/5/2016.  Pressure readings 
appear to compare well until sometime early in the day on December 29th when the Colville 
monitor drops and stops tracking with the other sites nearby.  This is indicative of an 
instrument/equipment problem at the Colville site.  Discrepancies warrant further investigation 
as soon as possible. 

Figure 7: Multi-station report 

4.3.3. Diagnostic report 
Operators should review diagnostic data from their monitors via the Diagnostic Report.  This 
report can be accessed through the data logger’s Reporter or EnvistaARM software.  Diagnostic 
parameter results outside the range of normal instrument operation as defined in the parameter-
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specific SOPs should be investigated and corrective action taken as soon as possible.  Figure 8 
below is an example of a Diagnostic Graph for a PM2.5 FEM analyzer. 

Figure 8: Diagnostic graph for a PM2.5 FEM analyzer 

4.4. Final data validation 
Final data validation is conducted by Quality Assurance personnel and is an independent, 
thorough review of the data.  Quality Assurance personnel rely heavily on the EnvistaARM for 
review and validation of data.  The EnvistaARM is similar to the Ultimate Reporter in many 
ways and features additional options, such as Multi-Station Report and Final Data Validation. 
However, edits made in the EnvistaARM will not appear on the site logger. 

Quality Assurance personnel will conduct a thorough qualitative and quantitative review of the 
station log book entries, quality control check results, performance audit results, operator 
documentation, and collected data that will include, but is not limited to, the following activities: 

• Assessment of Data Completeness – contact operator if data is missing or flagged for
extended period without supplementary information  provided in the QC form or electronic
log book

• Assessment and Review of Documentation – ensure all station log books and required
forms are properly and thoroughly documented
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• Quality control and quality assurance activities – ensure all required precision checks and
performance audits are within acceptance criteria via the EnvistaARM Calibration Report,
operator documentation, and performance audit results

• Proper operation and maintenance of instrument – verify that all maintenance activities
have been completed

• Comparability – using the EnvistaARM, review Station, Group, and Multi-Station Reports
to ensure comparability of monitored data

• Edit data – invalidate erroneous data and data that does not meet data quality objectives or
correct values or flags based on evidence they were captured incorrectly.

• Lock data per Final Validation – after thorough review of all data, set the Final Validation
designation in the EnvistaARM, locking all validated data from further edits

• Notify AQS Coordinator –Conduct timely review and notify AQS Coordinator as soon as
data have been validated and are ready for submittal to EPA.  This will ensure that Ecology
complies with the reporting requirements described in section 58.16 of the most recent
version of 40 CFR Part 58

Below, in Figure 9 is an example of a spreadsheet that the Quality Assurance personnel use when 
validating FEM PM2.5 data. 

Figure 9: FEM PM2.5 Data Validation Spreadsheet 
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